The role of chromatin, microRNAs, and tumor stem cells in ovarian cancer.
The term "epigenetics" refers to DNA sequence-independent events that regulate gene expression, including DNA methylation, modifications to histone proteins, and microRNA-associated post-transcriptional control of protein translation. Epigenetic aberrations are now considered a defining characteristic of numerous human pathologies, including cancer. However, in contrast to DNA sequence mutations, many oncogenic epigenetic modifications are potentially reversible, with studies now showing numerous tumor cell types to possess remarkable phenotypic "plasticity," strongly supporting possible reversion of their malignant status. The "epigenome" of one such malignancy, ovarian cancer, has now been studied in depth, with specific epigenetic alterations correlated with tumor initiation, progression, metastasis, and therapy resistance. Ovarian cancer is the most lethal malignancy of the female reproductive tract, largely due to lack or diagnoses of early-stage disease and the eventual develoment of drug resistance; thus, reliable early detection biomarkers and alternative therapies are urgently needed. In this chapter, we discuss the epigenetics of ovarian cancer, including its likely role in the establishment of "cancer stem cells," i.e., highly tumorigenic progenitor cells believed to be largely or solely responsible for the propagation of malignant, chemotherapy-resistant and metastatic disease. Improved understanding of these gene-regulatory phenomena could likely result in improved detection and survival of this highly destructive malignancy.